Formation of leukotoxin (9,10-epoxy-12-octadecenoic acid) during the autoxidation of phospholipids promoted by hemoproteins.
Myoglobin (Mb) and cytochrome c (Cyt c) are known to promote lipid peroxidation when mixed with certain types of phospholipids. In the presence of phospholipids such as cardiolipin (CL), ferrous Mb and Cyt c were converted to ferric hemoproteins, and autoxidation of the phospholipids and the oxidation of free linoleic acid (LA) added to the reaction mixture were observed. When the reaction mixture comprising 0.01 mM Cyt c, 0.2 mM CL and 0.1 mM LA was incubated, 92.7% of LA was consumed, and the LA products included 2.49 microM 9,10-epoxy-12-octadecenoic acid (leukotoxin) and its isomer which are potent inhibitors of mitochondrial respiration and have toxic effects on cardiac function. Hemoglobin (Hb) could promote almost no lipid peroxidation in the presence of any kinds of phospholipids. The experiments using some scavengers of active oxygen species revealed that tocopherol and ascorbic acid could strongly reduced LA oxidation caused by Cyt c or Mb. As LTx production was also observed when LA was mixed with Fe2+, LTx may be a common product where non-enzymatic lipid peroxidation occurs.